PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B28B 7/36, C08L 91/06, 93/04 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 97/20667 

12 June 1997 (12.06.97) 



(21) International Application Number: PCT/US96/ 19058 

(22) International Filing Date: 27 November 1996 (27. 1 1 .96) 



(30) Priority Data: 

08/566,906 



4 December 1 995 (04. 1 2.95 ) US 



(71) (72) Applicant and Inventor: STEVENSON, Michael, J. 

[US/US1; 1200 Soldier Pass Road, Sedona, AZ 86340 (US). 

(72) Inventor: REEVES, Robert, A., 805 Oasis Drive, Cottonwood, 

AZ 86326 (US). 

(74) Agents: STRAUSS, Robert, E. et al.; Plante & Strauss, Suite 
202, 1212 N. Broadway, Santa Ana. CA 92701 (US). 



(81) Designated States: AU, BR, CA, CN, IL, JP, ICR, MX, NO, 
NZ. VN, European patent (AT, BE, CH, DE, DK, ES, FI, 
FR, GB, OR, IE, IT, LU, MC. NL, PT, SE). 



Published 

With international search report. 
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(57) Abstract 

There is disclosed an enhancement composition and a method for its use in a molding process. The enhancement composition is 
applied to the interior surfaces of the mold cavity used in a molding process such as blow molding, injection molding, thermoforming or 
rotational molding. The enhancement composition is applied prior to closing of the mold and molding of the plastic article. The enhancement 
composition comprises a liquid carrier containing up to about 50 weight percent of enhancement solids which comprise a mixture of an 
enhancement solid such as particles of varied thermoplastic and thermosetting resins, metal flakes, glass beads, carbon, graphite, etc., and 
a binder solid which can be hydrocarbon resin, wax, rosin or terpene base resin. The invention provides for almost unlimited modification 
of the surfaces of molded plastic products, offering the plastics fabricator the ability to mold products having very specialized surface 
properties with a low cost structural polymer, e.g., a product molded of low cost, low density polyethylene having the surface characteristics 
of Teflon®. 
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"MOLDED PLASTICS SURFACE ENHANCER AND USE THEREOF" 

BACKGROUND OF THE INVENTION 
Field of Invention 
5 This invention relates to the modification of the 

surfaces of molded plastic articles and, in particular, to 
a composition and method for its use in the modification of 
surfaces of molded plastic articles. 
Brief Description of the Prior Art 

10 Molded plastics have various structural and surface 

limitations and imperfections which result from the 
election of the molding resin, or which are inherent in the 
molding process. In many applications, polymers having 
the desired surface properties lack the necessary 

15 mechanical properties or are often too costly for the 
particular product- To illustrate, polyethylene is a very 
economical molding resin, however, the surfaces of molded 
polyethylene products are not receptive to coatings or 
adhesives. Other polymers, notably the f luoroplastics, 

20 have remarkable non-adhesive properties, but are too 
costly, or lack sufficient structural strength for many 
applications. 

Plastic articles are molded from plastic resin by 
various molding processes such as blow molding, injection 

25 molding, thermof orming and rotomolding. In the blow 
molding process a plastic parison is heated and blown 
against the interior walls of the closed halves of a mold. 
The split halves of the mold are separated and the cooled 
product is ejected. In an injection molding process, 

30 molten resin is injected under high pressure into a mold 
formed of split halves which are retained together by a 
clamping mechanism. After injection of the molten resin, 
the mold is cooled, opened and the molded product is 
ejected. In thermof orming, a sheet or film of plastic is 

35 heated to its softening point and is forced by mechanical 
or pneumatic pressure against a mold, cooled and ejected. 
In rotomolding, particles of the molding resin are charged 
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into a closed mold which is tumbled on two perpendicular 
axes and heated in an oven to form a hollowform product. 

In the rotomolding process, it is desirable to use 
large particles of the resin to achieve maximum strength 
and chemical resistance. The surfaces of products molded 
from the larger particles of resin, however, have blemishes 
such as pits and bubbles, and the final rotomolded product 
is often a compromise between the desired strength and 
appearance. In all the molding processes, the shape or 
configuration of the final product is often dictated by the 
necessary draft angles and minimum curvatures that can be 
tolerated in these processes, and articles having very 
sharply angled walls and minimum curvatures are often not 
attainable. 

OBJECTIVES OF THE INVENTION 

It is an objective of this invention to provide a 
composition effective in modifying the surfaces of molded 
plastic articles. 

It is an additional objective of this invention to 
provide a method for modification of the surfaces of molded 
plastic articles. 

It is also an objective of this invention to enhance 
the surfaces of molded plastic articles. 

It is likewise an objective of this invention to 
provide a method for the molding of articles from plastics 
having the mechanical properties of one plastic and the 
surface properties of one or more dissimilar plastics. 

It is further objective of this invention to provide 
improvements in rotational molding permitting the 
fabrication of products having structural and surface 
properties not previously attainable. 

It is yet another objective of this invention to 
provide for enhancement of the appearance and finish of 
surfaces of rotationally molded products. 

It is likewise an objective of this invention to 
enhance the surface of rotationally molded products with 
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properties and characteristics dissimilar to those of the 
polymer used for the structure of the product. 



BRIEF STATEMENT OF THE INVENTION 
This invention comprises an enhancement composition 
5 and a method for its use in a molding process. The 
enhancement composition is applied to the interior surfaces 
of the mold cavity used in a molding process such as blow 
molding, injection molding, thermof orming or rotational 
molding. The enhancement composition is applied prior to 

10 closing of the mold and molding of the plastic article. 
The enhancement composition comprises a liquid carrier 
containing up to about 50 weight percent of enhancement 
solids which comprise a mixture of an enhancement solid 
such as particles of varied thermoplastic and thermosetting 

15 resins, metal flakes, glass beads, carbon, graphite, etc., 
and a binder solid which can be a hydrocarbon resin, wax, 
rosin or terpene base resin. The invention provides for 
almost unlimited modification of the surfaces of molded 
plastic products, offering the plastics fabricator the 

20 ability to mold products having very specialized surface 
properties with a low cost structural polymer, e.g., a 
product molded of low cost, low density polyethylene having 
the surface characteristics of Teflon. 



DESCRIPTION OF PREFERRED EMBODIMENT 
25 This invention comprises a composition and method for 

modification of the surfaces of molded plastic products. 

The invention can enhance the appearance of plastic 

products by the reduction or complete elimination of 

surface blemishes such as pits, bubbles and the like in 
3 0 molded products. The invention can also provide for 

grafting of the surface properties of one polymer onto 

articles formed of a dissimilar polymer. 

The method of the invention comprises coating of all 

or a portion of the interior surfaces of the mold to be 
3 5 used in the molding process with the enhancement 
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composition prior to molding of the product. The invention 
is applicable, generally, to most molding processes 
including blow molding, injection molding, thermof orming 
and rotomolding. In all of these applications, the heated 
5 resin is forced against a mold face having an intaglio 
pattern of the desired configuration for the molded 
article* In blow molding, injection molding and rotational 
molding, the mold is formed of two or more split portions 
which are retained closed during the molding process. In 

10 blow molding, a parison is formed of the heated plastic and 
split halves of a mold are closed about the parison which 
is expanded or blown against the interior walls of the mold 
cavity. In injection molding, the molten resin is injected 
at high pressure into a mold, also formed of split halves, 

15 which are closed and retained together by a clamping 
mechanism. In rotational molding, resin particles are 
charged to the mold, the mold halves are closed, and the 
mold is tumbled by rotation about two perpendicular axes in 
a heated oven to cause the polymer particles to coalesce 

20 into a hollowform product. In the rmo forming, a sheet or 
film of plastic is heated to its softening point and is 
forced against the wall of a mold by mechanical or 
pneumatic pressure. 

The invention is applied to any of the various molding 

25 processes by coating all or a selected portion of the 
surfaces of the mold with the enhancement composition of 
the invention. While various coating techniques can be 
used, one method which is universally applicable to all of 
the molding processes is to spray the enhancement 

30 composition against the interior surfaces of the mold 
halves when the mold is open, e.g., after ejection of the 
molded article and prior to commencement of the successive 
molding cycle. In other applications, the enhancement 
composition can be brushed or rolled onto the mold 

35 surfaces. 

Alternatively, the enhancement composition can be 
applied to a sheet carrier such as a transfer sheet of 
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plastic film or of consolidated or woven fibers of various 
origin, e.g., polyester, cellulose, etc., and the resulting 
transfer can be physically applied to the selected interior 
surface or surfaces of the mold cavity to transfer the 
5 enhancement composition from the film carrier to the mold 
surfaces. 

The enhancement composition useful in the invention 
comprises a liquid suspension of selected enhancement 
solids dispersed in a suitable liquid carrier. The liquid 

10 carrier is used in amounts from about 35 to 80 weight 
percent, most preferably from about 50 to 75 weight 
percent, of the composition, and the balance of the 
enhancement composition comprises particulate solids of a 
mixture of an enhancement solid and a binder solid. 

15 Various binder solids can be used including rosins, 

aromatic and aliphatic hydrocarbon resins and waxes, 
including synthetic hydrocarbon waxes and oxidized 
synthetic waxes and terpene based resins. The proportion 
of the binder solid and the enhancement solid of the 

20 particulate solids in the enhancement composition can be 
widely varied from about 5 to about 95 weight percent of 
each. Preferably, the enhancement mixture comprises from 
70 to 90 percent of the enhancement solid, and from 10 to 
about 30 weight percent of the binder solid, based on the 

25 weight of the particulate solids of the enhancement 
composition. 

The particle size of the enhancement mixture can be 
varied, and particles passing screens 18 mesh U.S. series 
(1000 microns to submicron diameters) , preferably 35 mesh 

30 (500 microns to submicron diameters) are useful. The 
maximum particle size useful in the invention is limited by 
the desired surface appearance, and the stability of the 
enhancement composition. The quality of the finish or 
appearance of the molded product depends to some extent on 

35 the fineness of the particles used in the enhancement 
mixture, with the finest particles providing the smoothest 
and most polished surface appearance. 
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The enhancement solid useful in the invention can be 
any thermoplastic or thermosetting polymer; metal flakes ; 
glass beads; carbon; graphite; antistatic agents such as 
quaternary ammonium salts and esters of fatty acids; flame 
retardants comprising aluminum, phosphorous, and boron 
compounds; lubricants comprising hydrocarbon paraffins, 
metal stearates, fatty acids and fatty acid amides and 
esters and aliphatic alcohols and polyols; preservatives 
comprising copper, tin, antimony, ammonium, arsine and 
phthalimide compounds; polyvinyl chloride heat stabilizers 
comprising lead, barium, cadmium, zinc, phosphorus, 
nitrogen, tin and calcium compounds; etc. 

The various thermoplastic and thermosetting solids 
which can be useful as enhancement solids in the invention 
include polymers such as polyphenylene sulfide, useful to 
impart flame-resistance to the surfaces of molded plastic 
articles; acetal homo- and co-polymers useful to impart 
hardness, smoothness, abrasion resistance, solvent 
resistance to the molded plastic articles; acrylic polymers 
useful to impart outdoor weatherability and chemical 
resistance to polymer plastic articles; alkyd polymers and 
alkyl polymers useful to impart dielectric strength, arc 
track and flame resistance for electrical applications to 
molded plastic articles; amino polymers useful to impart 
hardness, mar resistance, high heat deflection temperatures 
and electrical arc and track resistance to molded plastic 
articles; cellulose polymers useful to impart scuff 
resistance and acceptance for food contact to molded 
plastic articles; epoxy resins useful to impart chemical 
and solvent resistance to molded plastic articles; 
fluoroplastics useful to impart non-adhesiveness (low 
f rictional character) , flame resistance and chemical and 
solvent resistance to molded plastic articles; ionomer 
polymers useful to impart a heat seal surface and 
adhesiveness to foil to molded plastic articles; nitrile 
resins useful to impart low gas and water vapor 
transmission properties to molded plastic articles; nylons 
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useful to impart strength, abrasion and solvent resistance 
to molded plastic articles; phenylene oxide based resins 
useful to impart water resistance and dielectric properties 
to molded plastic articles; partially hydrolyzed ethylene 
5 vinyl acetate copolymers to impart gas and water vapor 
impermeability to the surface of molded plastic articles; 
polystyrene useful to impart toughness and a coating 
receptive character to the surface of molded plastic 
articles; sulfone polymers useful to impart chemical 

10 resistance to molded plastic articles; polyurethane useful 
to impart abrasion and solvent resistance to molded plastic 
articles; and polyvinyl-chloride and polyvinyl idene 
chloride useful to impart gas and water vapor 
impermeability to molded plastic articles . 

15 In all of these applications, the invention is useful 

in imparting surface properties to plastic articles which 
are not characteristic of the polymer used for the 
structure of the molded plastic article, thereby providing 
the plastics fabricator with the ability to select a 

20 polymer for the structure of the article which has the 
optimum blend of cost and strength, while achieving a 
finished article having surface properties of quite 
dissimilar polymers, e.g., a f luoroplastic surface on an 
article molded principally of polyethylene. 

25 Various colorants can also be used as the enhancement 

solid, thereby providing a desired surface appearance. 
Colorants which are useful include those containing 
inorganic pigments such as titanium dioxides (rutile, 
anatase) , zinc oxide, iron oxides in hues such as yellow, 

30 buff, tan, brown, salmon and black, iron chromates and 
molybdates for colors from light yellow to red orange, lead 
chromates, lead sulfate, lead molybdate, chrome yellows and 
oranges, cadmium pigments in a variety of yellows, oranges, 
reds and maroons as pure cadmium colors or with barium 

35 sulfide (lithopones) , cadmium mercury mixtures, cadmium 
sulfide or cadmium sulfoselenides, nickel and titanium 
dioxide mixtures, sodium, potassium or ammonium 
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coordination compounds of f erri-ferrocyanide, ultramarine 
blues (a calcined mixture of china clay, sodium carbonate, 
silica, sulfur and reducing agents) , cobalt aluminate 
(cobalt blues), chromium oxide, metal flake pigments such 
as aluminum, zinc, copper, bronze powders, metal silver 
pigments, pearlescent and iridescent flakes of basic lead 
carbonates, bismuth oxychlorides and titanium coated mica, 
etc. Various organic pigments which are useful include azo 
pigments, such as benzimidazolone pigments, pyrazolone 
pigments, copper phthalocyanine, quinacridones, 
anthraquinones, condensation pigments, tetra-chloro- 
isoindolinones, carbon blacks, etc. 

The liquid carrier is used in amounts from about 35 to 
80 weight percent, most preferably from about 50 to 75 
weight percent, of the composition and can be an inert 
inorganic solvent such as toluene, xylene, acetone, 
methylethyl ketone, naphtha, mineral oil spirits, methylene 
chloride, isopropanol, etc., or can be water with from 1 to 
about 5 weight percent of an ionic or non-ionic surfactant, 
effective to form a stable aqueous suspension of the 
particulate solids. 

Examples of suitable non- ionic surfactants are 
ethylene oxide condensates of vegetable oils, alcohols, 
phenols, organic acids and hydroxy esters. Included in 
such compounds are castor oil, tall oil and linseed oil 
condensates of ethylene oxide having 5 to 70 weight percent 
of oxyethylene units. Other non-ionic surfactants include 
polyethylene aliphatic ethers such as polyoxyethylene 
lauryl ether, polyoxyethlene oleyl ether, polyoxyethylene 
hydroabietyl ether and the like; polyoxyethylene alkaryl 
ethers such as polyoxyethylene nonylphenyl ether, 
polyoxyethylene octylphenyl ether and the like; 
polyoxyethylene esters of higher fatty acids such as 
polyoxyethylene laurate, polyoxyethylene oleate and the 
like as well as condensates of ethylene oxide with resin 
acids and tall oil acids; polyoxyethylene amide and amine 
condensates such as N-polyoxy ethylene lauramide and N- 
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lauryl-N-polyoxyethylene ethyl amine and the like; and 
polyoxyethylene thioethers such as polyoxyethylene n- 
dodecyl thioether. 

Ionic surfactants which can be employed herein include 
5 anionic compounds obtained by sulfonation of fatty 
derivatives such as sulfonated tallow, sulfonated vegetable 
oils and sulfonated marine animal oils. Various sulfonated 
and sulfated fatty acid esters of mono- and polyvalent 
alcohols are also suitable such as a sulfated butyl ester 
10 of a fatty ester, sulfated fatty esters, etc. 

The following examples will illustrate the invention 
and serve to demonstrate results obtainable therewith. 

EXAMPLE 1 

A hollowform tank of foamed polyethylene is prepared 

15 by rotational molding from a low density polyethylene which 
contains a blowing agent. The polyethylene is charged to 
the mold in the form of micropellets having an average 
particle diameter of 0*020 inch, and contains an internal 
blowing agent which foams the resin at its softening 

20 temperature. When the resin is charged to a mold with 
untreated internal surfaces, the product which is formed 
has an inferior surface which is characterized by small 
pits and blemishes. Additionally, the external edges of 
the article are rough and irregular. The inferior 

25 appearance of the surface of products molded of the foamed 
polyethylene has prevented commercial utilization of the 
foamed resin in rototational molding. 

The preparation of the hollowform tank is repeated, 
however, the internal surfaces of the mold are coated with 

30 a layer of an enhancement solid of the invention which 
comprises 35 weight percent solids in toluene. The solids 
phase is a mixture of 75 weight percent microfine 
polyethylene, and 25 weight percent of a mixture of 
pentaerythritol ester of rosin and hydrogenated methyl 

35 ester of rosin. The coating is applied by spraying and is 
about 0.0001 to about 0.0005 inch thick. 

The product produced from the mold sprayed with the 
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enhancement solid has a surface free of pits and blemishes, 
with a polished appearance. The external edges of the 
article are even and sharply formed with no irregularities. 

EXAMPLE 2 

5 A mixture of thermoplastic resins obtained by grinding 

or recycled plastics and having a mixed composition of 
cross-linked polyethylene, oxidized and ultra-violet light 
decayed resins, and various pigments and colorants is 
charged to a mold which has been treated with the 

10 enhancement composition of the invention. The resin 
particles have an average diameter from about 1000 microns 
to less than one micron. The interior mold surfaces are 
coated with a film approximately 0.0001 inch thick of the 
enhancement composition by spraying the composition used in 

15 Example l onto the interior mold surfaces immediately prior 
to the molding step. The finished article removed from the 
mold has an unblemished surface free of pits. In contrast, 
the surfaces of articles rotational ly molded from regrind 
resins is greatly inferior with many pits and blemishes and 

20 irregular external edges and corners. 

EXAMPLE 3 

A rotational mold is charged with particles of low 
density polyethylene particles passing a 20 mesh screen, 
corresponding to a maximum particle diameter 0.03 inch. 

25 The internal surfaces of the mold are coated with a film of 
the surface enhancer of the invention which is similar to 
that described in Example 1, with the exception that 
fluoroplastic (TEFLON) particles are substitute for the 
microfine polyethylene as the enhancement solids. The 

3 0 resultant article removed from the mold has the strength 
and resiliency of a polyethylene article, but has the 
surface properties of the fluoroplastic, including a high 
degree of non-adhesiveness and a low frictional 
characteristic. 

35 EXAMPLE 4 

A five gallon capacity bottle with an integral neck 
having an external thread finish, and useful as a solvent 
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container is molded from low density polyethylene particles 
passing a 100 mesh screen (corresponding to a maximum 
particle diameter of 0.005 inch)- The int rnal surfaces of 
the mold are coated with a first film, about 0.001 thick, 
5 of an enhancement composition containing partially 
hydrolyzed polyvinyl acetate as the enhancement solid, and 
a second film containing polyvinylidene chloride as the 
enhancement solid. Each composition contained solvent and 
binder solids in the same amounts described for the 

10 composition of Example 1. 

The finished bottle discharged from the mold had a 
very smooth external surface with a neck finish 
characterized by sharp-edged threads with no imperfections. 
The bottle also had a high degree of vapor impermeability 

15 to oxygen, water vapor and solvent vapors, which exceeded 
that of low density polyethylene. 

As previously mentioned, use of the enhancement 
composition of the invention provides a fabricator with an 
unlimited combination of structural and surface properties 

20 in finished articles. The invention also permits the 
molding of resins which have not previously been used 
successfully, such as regrind resins and micropellets with 
internal blowing agents. 

The invention also provides improvements in molding in 

25 that it improves the flow of molding resin into tight 
corners with small radii, thereby permitting forming of 
products not usually obtained, such as rotationally molded 
products having external and internal threads. The 
enhancement coatings on the internal surfaces of the mold 

30 also have a high heat conductivity and accelerate the 
transfer of heat to the molding resin, thereby shortening 
cycle time of the molding process. Electrostatic charges 
which often build up on molding resin particles during 
rototational molding are eliminated when using the 

35 enhancement composition of the invention. Additionally, 
surfaces of articles molded using the enhancement 
composition resist blooming and chalking of colorants. The 
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use of the enhancement composition also reduces air 
entrapment in the walls of the molded product. 

It is believed that the enhancement solid forms an 
outer surface or skin on the molded product substantially 
5 entirely of the enhancement solid and that the enhancement 
solid also mixes with the molding resin during the molding 
step, so that at increasing depth into the wall of the 
molding product, the enhancement solid decreases, and the 
molding resin increases, in concentration. 

!° The invention has been described with reference to the 

illustrated and presently preferred embodiment. It is not 
intended that the invention be unduly limited by this 
disclosure of the preferred embodiment. Instead, it is 
intended that the invention be defined by the means, and 

15 their obvious equivalents, set forth in the following 
claims. 

What is claimed is: 
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1. A method for the enhancement of the surface 
of plastic products formed by molding thermoplastic resin 
against a heated mold surface to form the resin into a 
molded product which comprises coating at least a portion 
5 of the mold surface with an enhancement composition prior 
to contacting said mold surface with said thermoplastic 
resin, said enhancement composition consisting essentially 
of: 

a. 50 to 75 weight percent of a liquid 
10 carrier; and 

b. 25 to 50 weight percent of enhancement 
solids comprising: 

(1) 5 to 95 percent of an enhancement 
solid particles of: thermoplastic 

15 and thermosetting polymer resins; 

metal flakes; glass beads; 
carbon; graphite; antistatic 
agents comprising quaternary 
ammonium salts and esters of 

20 fatty acids, flame retardants 

comprising aluminum, phosphorous 
and boron compounds; lubricants 
comprising hydrocarbon paraffins, 
metal stearates, fatty acids and 

25 fatty acid amides and esters, and 

aliphatic alcohols and polyols; 
preservatives comprising copper, 
tin, antimony, ammonium, arsine, 
and phthalimide compounds ; 

30 polyvinyl chloride heat 

stabilizers comprising lead, 
barium, cadmium, zinc, 
phosphorous, nitrogen, tin and 
calcium compounds; and 

35 (2) 95 to 5 weight percent of a 

binder solid comprising: rosins, 
aromatic and aliphthatic 
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hydrocarbon resins and waxes, and 
terpene base resins. 

2. The method of claim 1 wherein said molding is 
rotational molding wherein said mold is a closed mold 
cavity which is charged with said thermoplastic resin, 
heated and rotated about two perpendicular axes 

5 simultaneously to mold said resin into a hollow form molded 
product. 

3. The method of claim 2 wherein said 
thermoplastic resin is polyethylene. 

4. The method of claim 3 wherein said 
thermoplastic resin is particulate with particles having a 
maximum diameter less than 1000 microns. 

5. The method of claim 3 wherein said 
thermoplastic resin is regrind polyethylene including 
varied and uncontrolled amounts of cross-linked , oxidized 
and UV-degraded polymer and additives and pigments, 

6. The method of claim 3 wherein said 
enhancement solid is microfine polyethylene and the surface 
of said molded product is enhanced by reduction in surface 
defects and blemishes. 

7. The method of claim 3 wherein said 
enhancement solid is ultrahigh molecular weight 
polyethylene and the surface of said molded product is 
enhanced by reduction in surface defects and blemishes. 

8. The method of claim 2 wherein said mold has 
an cavity containing intaglio surfaces with radii of 
curvatures less than 0.5 inch, and including the step of 
applying said surface enhancement as a coating over said 

5 intaglio surfaces prior to said molding step. 
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9. The method of claim 2 wherein said mold has 
depth relieved surfaces with shallow draft and including 
the step of applying said surface enhancement as a coating 
over said relieved surfaces prior to said molding step. 

10. The method of claim 9 wherein said mold has 
an intaglio pipe thread surface. 

11. The method of claim 1 wherein said 
enhancement solid and said thermoplastic resin are 
dissimilar polymers having different mechanical and 
chemical properties, and the surface of said molded product 

5 is enhancement by imparting the mechanical and chemical 
properties of said enhancement solid to the external 
surface of said molded product. 

12. The method of claim 11 wherein said 
enhancement solid is a f luoroplastic and said surface 
enhancement is imparting non-adhesiveness to the surface of 
said molded product. 

13. The method of claim 11 wherein said 
enhancement solid is a acetal polymer and said surface 
enhancement is imparting hardness, smoothness and abrasion 
resistance to the surface of said molded product. 

14. The method of claim 11 wherein said 
enhancement solid is a amino thermosetting resin and said 
surface enhancement is imparting hardness and electrical 
arc and track resistance to the surface of said molded 

5 product. 

15. The method of claim 11 wherein said 
enhancement solid is an epoxy resin and said surface 
enhancement is imparting chemical and solvent resistance to 
the surface of said molded product. 
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16. The method of claim 11 wherein said 
enhancement solid is a nylon polymer and said surface 
enhancement is imparting solvent and abrasion resistance to 
the surface of said molded product. 

17. The method of claim 11 wherein said 
enhancement solid is a nitrile polymer and said surface 
enhancement is imparting gas and water vapor impermeability 
to the surface of said molded product. 

18. The method of claim 11 wherein said 
enhancement solid is an ethylene vinyl acetate copolymer 
and said surface enhancement is imparting gas and water 
vapor impermeability to the surface of said molded product. 

19. The method of claim 11 wherein said 
enhancement solid is polystyrene and said surface 
enhancement is imparting toughness and a coating-receptive 
character to the surface of said molded product. 

20. The method of claim 11 wherein said 
enhancement solid is a sulfone polymer and said surface 
enhancement is imparting chemical resistance to the surface 
of said molded product. 

21. The method of claim 11 wherein said 
enhancement solid is a polyurethane and said surface 
enhancement is imparting abrasion and solvent resistance to 
the surface of said molded product. 

22. The method of claim 11 wherein said 
enhancement solid is polyvinyl chloride or polyvinyl idene 
chloride and said surface enhancement is imparting gas and 
water vapor impermeability to the surface of said molded 
product . 
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23. An enhancement composition consisting 
essentially of: 

a. 50 to 75 weight percent of a liquid 
carrier; and 

b. 25 to 50 weight percent of enhancement 
solids comprising: 

(1) 5 to 95 percent of an enhancement 
solid particles of: thermoplastic 
and thermosetting polymer resins; 
metal flakes; glass beads; 
carbon; graphite; antistatic 
agents comprising quaternary 
ammonium salts and esters of 
fatty acids, flame retardants 
comprising aluminum, phosphorous 
and boron compounds; lubricants 
comprising hydrocarbon paraffins, 
metal stearates, fatty acids and 
fatty acid amides and esters, and 
aliphatic alcohols and polyols; 
preservatives comprising copper, 
tin, antimony, ammonium, arsine, 
and phthalimide compounds; 
polyvinyl chloride heat 
stabilizers comprising lead, 
barium, cadmium, zinc, 
phosphorous, nitrogen, tin and 
calcium compounds; and 

(2) 95 to 5 weight percent of a 
binder solid comprising: rosins, 
aromatic and aliphthatic 
hydrocarbon resins and waxes, and 
terpene base resins. 

24. The composition of claim 23 wherein said 
thermoplastic resin is polyethylene. 
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25. The composition of claim 23 wherein said 
enhancement solid is microfine polyethylene. 

26. The composition of claim 2 3 wherein said 
enhancement solid is ultrahigh molecular weight 
polyethylene. 



27. The composition of claim 23 wherein said 
enhancement solid is a f luoroplastic. 

28. The composition of claim 2 3 wherein said 
enhancement solid is a acetal polymer. 

29. The composition of claim 23 wherein said 
enhancement solid is a amino thermosetting resin. 

30. The composition of claim 23 wherein said 
enhancement solid is an epoxy resin. 

31. The composition of claim 23 wherein said 
enhancement solid is a nylon polymer. 

32. The composition of claim 23 wherein said 
enhancement solid is a nitrile polymer. 

33. The composition of claim 23 wherein said 
enhancement solid is an ethylene vinyl acetate copolymer. 

34. The composition of claim 2 3 wherein said 
enhancement solid is polystyrene. 

35. The composition of claim 2 3 wherein said 
enhancement solid is a sulfone polymer. 



36. The composition of claim 23 wherein said 
enhancement solid is a polyurethane . 
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37. The composition of claim 23 wherein said 
enhancement solid is polyvinyl chloride or polyvinylidene 
chloride . 
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